Modulation of the expression of p16INK4a and p14ARF by hnRNP A1 and A2 RNA binding proteins: implications for cellular senescence.
Cellular senescence is a terminal growth phase characteristic of normal human diploid fibroblasts. Altered gene expression during cellular senescence is numerous compared to that of younger proliferative cells in culture. We have previously reported that the levels and activities of hnRNP A1 and A2 RNA binding proteins are decreased in senescent human fibroblasts. Both proteins are multifunctional and may influence the expression of mRNA isoforms during development. In this study, we tested whether overexpression of either protein could modulate the mRNA isoforms of the INK4a locus, specifically p14(ARF) and p16(INK4a). Both INK4a mRNA isoforms have been shown to be growth suppressors and deletions of this locus allow cells to escape cellular senescence. We have found that increasing the ratio of either hnRNP A1 or A2 over that of splicing factor SF2/ASF results in the preferential generation of the p14(ARF) isoform. Overexpression of A1 or A2 RNA binding proteins also appear to increase the steady state mRNA levels of both isoforms, suggesting that in addition to alternative splicing, A1 and A2 may effect p14(ARF) and p16(INK4a) mRNA stability. A constitutive decrease in the ratio of hnRNP A1 or A2 to SF2/ASF in senescent fibroblasts is typically accompanied by an increase in the level of p16(INK4a) isoform. Our studies suggest that hnRNP A1 and A2 may exert an important role during replicative senescence by altering expression of cell cycle regulatory proteins through mRNA metabolism.